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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To enable containing of a 
decoupling capacitor, having a large capacity by reducing 
a power source noise of an LSI which has high drive 
frequency in a semiconductor device, having an 
integrated circuit and the decoupling capacitor. 
SOLUTION: The semiconductor device comprises a first 
insulating film 7 formed on a semiconductor element 6, a 
multilayer interconnection structure having a first power 
source wiring 13a, a second power source wiring 13b and 
a signal wiring 13d formed on the film 7, a second 
insulating film 14 formed on the multilayer structure, a 
first electrode 1 6 of the decoupling capacitor 1 9 
electrically connected to the wiring 13a formed on the 
film 14, a first dielectric film 17 of the capacitor 19 
formed on the electrode 16, and a second electrode 18 
of the capacitor 19 electrically connected to the wiring 
13b formed on the film 17. 
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23£'<*'-->':5 r L-C»2<?>fcrTl 5 b©±K& 1 © 
^□3 1 Sr^fiE-r&o ft] ORD3 1 li, ft2©fcf7 1 
5 b «fc *) ilA<©e£?it*o 

[0 0 4 0 ] J§cV>T, HI 1 (a) Ujjrt X -? K, ft 1 <D 20 
1U3P3 1 ©*£:ft 1 ©SmflS2 3©±K, ill 0 0 n 
mO*l 4>m*lt2 4 tKJf 1 5 0 nm»82<0« 
12 5 im^gL-t *o I108S*I2 4«±, ftlH 

JH-O^fiSS^iftt LTIiRF*/<-y *tt*»JH-*-& £ t ** 

>tPt<D-jgffim*R Fx/*? tmz x *)tet&-rz> 0 % 
m i ©« m#®i 24ti2 <ofii 2 5 li^suce 

[0 0 4 ll JfcK, mi 1 (b) »C^f J:dK> ft2©£ 30 
11125^1 ©«m#lt 244-7* h'J V/5 7-(- 
ffiici i)j!i^/^-->i> r -t&c: tizx »k »], ft3 
©bf7 15a, 1 5 c Z>±mz*ti-Fti%2. ft3©K§ 
□ 32. 3 3 zr*!8.-rz> t t K, ft 1 ©B3P3 1 ©4> 

i'M^xm 1 ©^p<* *) i>&y>*m 1 3 4 zfm 

tc, ^1 Ol§m#M2 4 SrSS^T--^i-*it^J: 

[0 0 4 2] i^CiV'T, El 1 2 (a) izmi~ X 9 
ftl «D^mH2 3 47* h;y^7 7-( -SIC J: 40 

-->y-rzz.tizx *), ft3©KJP3 3*2bizm< 

Ui3Clf71 5 c£8tf5S-£*o Ell 2(b) 

izm-tmz^ m 2 ©sim^i 2 6 1 m 3 ©&mi8i 2 7 

ft2, ft3©B3P32, 3 3 Otti 1 0*-/i"3 
4©*tft2©&miSg2 5<0±UJffi^JBfiS;i-&o S2© 
2 6tLt, * 1 ©i§m#l 2 4 t m t#*t» 
£#fflL, I^C^ftUiOlitS. ft3©&miK2 7 

t lt, ft2©&mBstmi:*m*Si^u rat*tttc 

iDMtio ft2©tSm#ffii2 6 i ft 3 <Di!imi8S 2 7 

«i7<^,»-es-ri-a^fit)ic^fi£-r-4-o 50 
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[0 0 4 3] *©&U, SI 3(a) KjjrfJ: IC, ft3 
©*mK 2 7 2: ft 2 (T>mnWm 2 & * Y*)V?7y 

<< -m\zx*)/<fr-->ii>'-r2>ztizx*), sio*- 

)V3 4 fcft3©HaP3 3 «r±^UJ.Ol£<SlfL-C|gl 
n*-*3 4 ift3©BaP3 3 *»<b-?- it -Tit ft 2:50^ 
3©fcfT 1 5 b, 15c R|B#IZ, ft2<0§a 

□ 3 2«t K-?-iiJ: •) fcSfc^ft2©*-JV3 5£Jgl£-f 
&o ft 1 SU^WSimttlg^ 4, 2 6*K 
3Rr--^i-*itUJ: "J, -fit^OKK^&lltio 

[0 0 4 4] fcii, ®l-S30«tK2 3, 2 4, 2 
7, ft I#t>'ft2©ltm#£l2 4, 26*^'^-->^ 
-rai^Kli, BP^*-^*Jgjfti-*3tf»fC*<» -f-it 

-rno^s-^-v^v^^ic^-r^o &.±ax 7 %/< 

9-=.>-7*f&k.tzfe\z^ K4f«0l6iS*tiH-J: 
•)fc*fEffi«^K2 8ZT&f£-tZ> 0 -f^^lc. Hi 4 
(a) lc^i-«tolC »I«ii2 8*7^>jVJ r 77 

2<0^-;w3 4, 3 5 *±IC}ilf i" t t t IC, S30PI 

□ 3 1 ©fHC-E-flJ: »? t*^^3<0*-;l/3 6iM^.-t 
Z> B Z\ix\zX*)^ SS 1 <0*-;W3 4F*3Tli®2©e7 1 
5btS2n$HI2 5^StiiL, 82©*-* 
3 5rtTI4»l <D«mK2 3 t^3©^mffi2 7 ^Stb 

$t>tc»3©*-*3 6Tli*3<OlfT 1 5 c i 

[0 0 4 5] ->CIC, Sffi«SJ12 8O±t«l-«3<0 
*-*3 4 ~3 6©^tr-f-^ VR> 
JBI=»jftUfc*C» witC>CD^mK«:>'<5'-->^L.r 
HI 4 (b) KjjrT J: o 4757/<7 Kl|®3 7 a, v-f 
^-^/< y Km® 3 7 b, ■®-f-y<-y Km® 3 7 c ?r?Bfti- 
&o 7"7^-; Km® 3 7 a li, S2<D*-;P3 5 £3 
LTf]OitI2 3 t§3(OfSI2 7K«3£3*lT 
%\n t*T 1 5 a tr^mrBiEi&l 3 aC^^CS 
m$tlZ> 0 i*z> H •)-*/<? Km®3 7 b li, ^1© 
*-*3 4 S-1LT»2 0#1I2 5 tSg2<oer 1 5 
blC«^^itT-7^-7-^mzSBE»l 3 blcm^fc)K8J£ 
^tt*o $<blC •®^<-y Km® 3 7 cli, 81 3©*- 
*3 6 *fiL.T&3©tfT 1 5 c U«^$HT{g-^EIS 
1 3 c Icm^lttKSiSESttao BP*,, il-I3©«l 
12 3, 2 5, 2 7li-ett-Pix*A'^vi'(!9mSi:4 

[0 0 4 6] -f^X/l-J Km® 3 7a, "v^^^ 

y Km® 3 7 b&Wt*-/<7 Km® 3 7 c ©BcEli, 
H8 t III?ra C»c5r*o i^liJ:*), H 1 4 (b) H^i" 
J:^IC, 8 2 0SI2 5<0±iTi:W*lf*7y) 
>?m<r>±.mo**/*i'? 2 9a tTffl>J©+^y<v^ 2 
9 bmmZtlZo -f- LT, ±ffl!l©*-vy^>5' 2 9 a t 
Tffl 2 9 bli, 7"7^^yKl«3 7ai: 
T'f ^-^/< y Km® 3 7 bl- ioT^J»;««?il2><0 
T, %4 (D®fflltmi&l 4©±IC#|Ei-4*+y<v^© 
• ■S*li--»-HIMl«ffl^*-lr-^>-* L ©»*<0«-2 « t ft - 



<7) 
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[0047] zaymmmm^is^rii, %imt&i&mt 
m*K» l s i ^■T'lcSKStt.a + ^v^sgftii 

* mat, -t *> « k * * / 1 -> 9 <om tvomm&m * & 

[0 0-4 8] Ell 4 (b) Tli2 0* + /<y^ 2 9 

a, 2 9bifUv»W *«K£IS**K*&:E£ 
trai L t 3 otl±© + 1 Ay ? ^lia sE L t 

S2&1 3 a t^"f ^^SiffiEISl 3 b^<9&*S£i£KL 
T« f±©iSI2 7=SrT-^mtti: Ltt J: v>„ 
^T*, ±KL7t 2o<Oj|i&^tCi3V>T. f*^'J> 
^ + ^y^l9, 2 9 a, 2 9 b <D±K $ h KEIt £ 

9*Bl£LXl> £ v> 0 £v»tt, ±Er'* y W > 
nt^y^H, 2 9a, 2 9b«ffii:, 

<7)/h?v^WT'A y yj >y**s*is9 ZJ&JS.LX «£ 

[0 0 4 9] #»e»i©±K«JSLfc* + <'<5/ 

f*7yj>^ltli4<, F e RAM, DRA 
M^tf>>* >)-t;KO* ^tz/Burfc <fcv> 0 F e R 
AMfl§to**/<S/*^8SBflERU«i^ PZT, PLZT 

(#121) *tfc#***^i:, ffTE 

&, ^2^;ie^Besssy f <i-f-*Eja«-^-rs#^E^if 
iit , imb* i so f »2m^*S£isttiffe«^Kiiso 

±i:lffi?ft^.^2ffitit, «tffE*2jf£«KO±UJB 

iz%,f&2tiziiis$&ri} v y; > out iimk 

#Rt, nfte*itt*#R±cjga$*iTin£!fg2*a[ 

-> 9 <r> % 2 mm t i m-t z> z t * & m t -r & * 

So 

(#E2) «rfeT-**^^ 1 ; v^++/<->^»i, tnre#« 

*m&&fc<r>±l5?fr® $ tiXM®. S fir i £ 4- 4$ 

«*-r*#Ei £Etto¥*#KiE. 
(t*ffi3) «ne«issmftK«i, vmtm 

(#E4) li&ESR 1 Sim#R«i, BaTi0 3 *, Pb*©8Mfc 

-■(W5-n»BWrrm«rTi[EirrK««wxxmE»r- 
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\z jgfiK s tiR-omtim-^m n p ft «• a o tue«-* « §3 
(#E6) mum ?t*u >^t/<->^s^3o 

«»iit, fJESfl3 0i&*iR±KJ&j£$ftTlii(ESnm 
RJl U JgJjS; S *LT HUES!! 2 KgM S it * £ 2 m®.'* 

(#12 7) iWIB-7'* v y>J v^ + ^v^li, Itrf2«2 
m«l±Ui)?^< tt 1^5!5Hc®fiK$irjt^2iSS^ 
i ^ 3 MMi Z h ^-fi, Z t i#mt + *#I2 1 KE 

(#12 8) tiff2^ 2 IS«#HI±MI2^ 1 Rl#Mi:nc 

ttmfrbm$L$fix^z>zk*ii!f®L}i-fhttmi \z%zm. 

20 0-*«^«o 

(#12 9) ttrf23n, «2SU f «3^ffitmi2^1SW f 

^2ifm#Rt «rsai-^«-^ffl^pt, fri2T-**^7' 

') >^* + /<v*±HSJjiE$itfc£3*6*iefc, fj§2^ 
3 «6^K J: \z mm ? nfioMffid-f-ffl P *- a •) HirI2 
W-f-fflgaPJ: Jgfi£$ix^^ffl*-;vt, fffe» 

3 «6^m± iz wttiL z ti &-omt zm-^m ^-^rai-aom 
%im-%&&mz'gfiimizi$m2ixi,m^'<v Kmet* 

So 

30 (#1210) tauf* v? 1 ) >r* j r'*'s9*m.7m3 
<ommwkt. tt5tim3^mm±izmm.^ixxmti^iR 
o f Mi2^3^gtMi2« i m.iwttmzmsii&uz&m$ti 

Tmi2^2 2 mmmmzm^izmm^ti 

z>m2mm^y vtmtuzm-tzztzftmt-tztt 
&7 iztm<r>*mftmw. 0 

(#i2i i) tiur* •? si's * o±izii&m 

mtfrLxi.mntiim.tfwmztix^zztz&m.ti- 

*#I2 1 X«i#S2 7 i:Sllt<0^9^fi. 
40 (#121 2) JBfci-ilfl 

K^fiSt^Igi:, l»EE»l»ltilO±K. $lf 
?f.*E«a, »2mif.*ESS3ll/©-f-?,EilgS:-&tr#®E 
ii!aigiS«rJgfi£-r*Xgt, HtlE^J!62*SO±K|fl2*&|f 

2^SI<o±u^fiS;1-*Xgt, «rEf*7 7* , Jy# p * 
^/<v^o^b%/^'b^^*i^S;^iK«-5 o otjar 

<OJBfiS;SK-CtirE© 1 S®<0±U3gfiS;i-*ISt, t5E 
so -B"2-^iSmEiS"»TSCWir}l^ix^l!fEW -TV ') ~ 
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(ttEl3) Mia^2m«o±i:»i, £<bUS&2SSS# 

(ttEi 4) inrE^2igm#Ki4, ttEgittttttKfc 
(ttia 1 5 ) we® i me, ntE& i ism#«, 

& 14 **l »- m 2 "f £ K tit S it * £ t i #® 1 1 
[0 0 5 0] 

+ £?&j£-r* J: OKLTV^OT, 

EttOttflKk. **«MfcK»»*X»Si*t, f^cTL 
Sif ? •7<DlllZ—W-kmzf'* vrf y ) >y**t'< s s9 

[o o 5 i J ttz. r* >y**>**s9\±'L s i 

/<v*i*S#«^XJ4Ei&t£«^4ffi$a j &< * 

oTr/or^iW?<*o< LsiovaM 
•C, f * -J -fv ~s y * * ><*s 9 nw&tofe&ftfct *>$i 

[i2IM<Offlm!Srgi^] 

[El 1 ] 0 1 14, Til -j yj >9~*\>*i'9<r>&\m&\ i ic 
Tprf H]|&«fifc0-C&£o 
[B2) 0214, L S I -ftTii v-fV >^**/< 

[123] 123 14, **'<v*£fiiEL/c&5fc0^ig{«£ 

[0 4] 0 4 (a), (b) »4, *Ui!<Oil|IMSi:§4 

[02] 
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[0 5] 0 5(a).(b) 14, *&W<D& 1 
¥&#^®<a§!ii£Ig£-^-f I0rM0 (^©2) -C$>&o 

[0 6] 0 6(a).(b) »4, #§£IB<OSS 1 1»«SC«S 
¥&#&E?>§JiiiIg£^1-Blr®0 (-€-<0 3) r$>-i>o 

[0 7] 0 7(a).(b) «4, i mmmmz%b 

[0 8] 0 8i4, *&w<7>m i nmrtmi~& mm** 
[09] 0914, *&w<r>% \nmMm<D*mit$i&i~ 

[0i o] 01 o(a). (b) i4, *&w<Dm2nwitmK 
4c 

[0i i] 01 Ka).(b) i4, *&w<n>m2%w&m\~ 
&z$-m&$im<o$Likj:m%m-rmmm (^2) -e* 
*„ 

[0 1 2] 0 1 2 (a), (b) (4, ^^0^2H*feJB®U 

[0 1 3] 0 1 3 (a), (b) 14, *fS9§<OSfS2||ife©gnc 
^S*^^g(7)S!{itXg=S-^i-8(f®0 (f©4) fife 

Hf-^OlftlB] 

1-J"J3V £*u 2 #tt«£*iBS, 3 

-r- MUtR. 4-r-hm«, 5 s, 5d-^«» 

ffifWl, 6-MOS h5 Vv**, 7, 9, 11, 14 
-JfH*fefiR, 12-Jfe«R, 1 3 a-^7^miSE 
St, 1 3 b--7-Y^^m?®E^, 1 3 c-fflfE8, 1 
4 a — 1 4 c — tfT*-;K 1 5 a - 1 5 c — If 7, 1 
6, 18-«1K, 1 7-i£®WR, 1 9 a- 19 c- 
2 2 0a~2 0c-*-JK 2 

1 a—-?9A'*y KSffi, 2 1 b —T-f y Km 

S, 2 1e-Hit^KU, 2 3, 2 5. 2 
R, 2 4, 2 6 2 8-*IftlI, 2 9 

a, 2 9 b— 3 1. 3 2, 3 3~KJP, 3 

4, 3 5, 3 6-*-;K 3 7a-^7^«?Klf, 
3 7 b --7'f 3 7 c—m^r'<? Kit 

So 



ttSCHK (*<01) 
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ISM im3) 




[[24] 



(a) 



13a 12 

a 10 



13c m^nm 



13b 




6 MOSH5>i?A* 



ims] 




6 8 




(10) 



ftffl 2 0 0 2-1 246 



[g| 6) 



*j»#8B<0»«X««iBBl (*«>3) *»««SS«>»fi£x«WBSB <*ff>4> 
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imi 0) 



1 1] 



8 15a 13a 



(a) 



15c 13c 10 13b 15b 14 




{a) 



24 ftl*{*n 25 i 

13a 15a 23 ( 13c ISC I 



13b 31 15b 




23 mna 31 *ia>wjn 

15s 13a ( 15c 13c 13b \ 15b 14 




(b) 



32 SR2CDMP 




(12) 
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[012] [H13] 




(13) 
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[IS 1 4] 
JSXtlKffiBI <*<D5) 




[^iSEffilES] 

[itm B ] ¥J£ 1 2 # 1 1 £ 1 5 B (2000. 1 1. 
1 5) 

i^mmn 1 1 
miEimmm^} mm* 

miE^m mm 

1011 El Hi, 7* v7>) >7*>r;<i'f<DmmmZ 
[H2] 0 2«4, L S I f- f ytr'iJ vf) >tr**/< 

[S3] H3I4, **/<v*£rtjga£&#0*igft:3S 
MSr^i" Br®HT£>£ 0 

114] H4(a).(b) 11, #%9JO£ 1 HJfcJg8IU«* 
¥*#?§MO^j£lg£;jrfBffmH (fOl) -C*4„ 

[1215] H5(a).(b) 14, WSCfiS 
*if#^S^fi£IS^^1-©fffiia (-?-<D2) TfcS 0 

[H6] I6(a),(b) 14, 
*&#i£®<^j£Ig£*1-|gr®0 (^3) rfc*. 
-[H-r]-H-rfi)7(B)-«ir*»ww*-mtt»»»r«-«— 



[is 8] ®8«i, #§£igoss 1 

[Hi 0 ] Hi 0 (a), (b) li, *&W<Dm 2 HJfiBSlC 

IHl 1] Hi l(a).(b) 14, ^<?)S2||MiSi; 

[HI 2] HI 2(a). (b) 14, *5£Wo% 2 HJfcJ&SK 
^-54.^^g<OJgfi£lg«r^i-»fffiH (-f-0 3) -Cfc 

So 

IHl 3] HI 3 (a).(b) 14, #|£93<0& 2 S?Sfc?&SIK 
«**g#i$K<Off*j£l*I*7p1-»r®H (-f-<0 4) 

[H 1 4 ] H 1 4 (a), (b) 14, $^<0S2SIi®i; 
#44-«#S®OJfMXie-S-^'tBrEH (-to 5) T£> 



(14) 



#68 2002-1 24636 



l-v>j=»> (-¥•«#) 2-tt&mm*K* 3 

muml 5s, sa-wt 

J£fWI> 6— MOSh7>v*** 7, 9, 11. 14 
-JBRaifttiEU 1 2-*6*tRs 1 3 a-y?^«IE 
St, 1 3 b-v^t7lSE8« 1 3 c-ftE^ 1 
4a~14c-lf7*-JK 1 5 a - 1 5 c ••• tf T, 1 
6. 1 8-ilI, 1 7-gt*l8, 1 9 a- 19 c- 



(72)%?g# mm 7C¥ 

»*JH*il|*»rU*«|Z±/hBa«*'4Tl 1# 

i-f *±a***ttrt 

«*JII»JH«fT|T4>«E±^Ea«f 4 TB 1# 

<72)*9S* Alii W- 

#SSJH»;i|«fTlT«t«KIZ±<hBa+4Tl 1# 

i* *±a***i±rt 
(72)sgm§# uum 

#$JI|*JI|*i1j*SiBJb/hffl'MT§ 1# 

l-f- *±a#**ttrt 



HQ. 2 0-SEffi«SK, 2 0 a- 2 0 c-*->K 2 
1 a-^5^A ? Kfcfi, 2 1 b— -vf i-X'<v Km 
S, 2 1c-OT^»Ktt» 2 3. 2 5. 2 7 -&m 

2 4, 2 6-Sl#R, 2 8-gI«8R, 2 9 
a, 2 9b-* + /<">?, 3 1. 3 2. 3 3— 3 
4, 3 5. 3 6-*-JK 3 7a--y5^/<-yKSI, 
3 7 b—^ 4 KmW> 3 7 c-g^/<7 Km 

So 



^^JII»JI|ftgr}j4 1 IIE±/hffl4'4Tg 1# 

1* g±a»s:^ttrt 

(72)|&I8# ]EW 

»3SfJH»JI|(Wl»«f«E±/hffl«1»4TB 1# 
l-f- S±a»^#ttF«3 
F * - A (##) 5F033 HH07 HH13 HH18 JJ11 JJ32 
KK11 KK18 KK32 MM01 MM12 
MM13 NN06 NN07 QQ48 QQ74 
QQ91 RR03 RR04 RR06 SS09 
SS11 TT04 W04 W07 W10 
W16 WW03 XXOO 
5F038 AC05 AC15 AZ06 BH03 BH19 
CD02 CD05 CD14 EZ20 



